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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The processor characterized by to form the temperature control means for heat transfer gas in 
the heat transfer gas supply path for supply heat transfer gas in the processor for perform predetermined 
processing to the processing side to the minute space formed between said chuck means and processed 
objects , carry out adsorption maintenance of the processed object with a chuck means on an installation 
base , and control a processed object to predetermined temperature in the processing interior of a room 
of a reduced pressure ambient atmosphere , • 
[Claim 2] In the processor for performing predetermined processing to the processing side, carrying out 
adsorption maintenance of the processed object with a chuck means on an installation base, and 
controlling a processed object to predetermined temperature in the processing interior of a room of a 
reduced pressure ambient atmosphere The processor characterized by forming a heat-source means and 
a heat exchange means in the heat transfer gas supply path for supplying heat transfer gas to the minute 
space formed between said chuck means and processed objects. 

[Claim 3] The processor according to claim 2 characterized by said heat exchange means being a heating 
area expansion means to expand the heating area to heat transfer gas from said heat-source means per 
unit stroke of heat transfer gas. 

[Claim 4] The processor according to claim 3 characterized by said heating area expansion means being 
a filter means by which the impurity contained in heat transfer gas can be filtered. 
[Claim 5] A processor given in either of claims 1, 2, or 3 which is characterized by furthermore 
preparing the buffer space which expanded the cross section to said heat transfer gas supply path. 
[Claim 6] The processor according to claim 5 with which said heat exchange means is characterized by 
being inserted between said chuck means and said buffer space. 

[Claim 7] A processor given in either of claims 1, 2, 3, 4, 5, or 6 which is characterized by making a 
heating medium placed between the contact parts of said heat-source means and said heat transfer gas 
supply path. 

[Claim 8] A processor given in either of claims 1, 2, 3, 4, 5, 6, or 7 to which said heat transfer gas 
supply path is characterized by consisting of two or more heat transfer gas supply networks in which 
temperature control is independently possible respectively. 

[Claim 9] The processor according to claim 8 characterized by distributing the feed hopper group of said 
heat transfer gas supply network which belongs to a same system, respectively in the chuck side of said 
chuck means the shape of an approximately concentric circle, and in tiie shape of [ of the squares ] an 
intersection. 

[Claim 10] The processor according to claim 8 or 9 characterized by distributing the feed hopper group 
of said heat transfer gas supply network which belongs to another network with other parts in the chuck 
side corresponding to the concentric circle range containing the cage hula part and/or cage hula of the 
processed object by which said chuck means is adsorbed. 

[Claim 1 1] A processor given in either of claims 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 which is characterized by 
supplying the gas of another kind to said two or more heat transfer gas supply networks, respectively. 
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[Claim 12] The processor according to claim 1 1 characterized by choosing the gas of said another kind 
from two or more gas which produces heat of reaction at the time of mixing. 

[Claim 13] A processor given in either of claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, or 12 to which the heat 
transfer gas supplied by said heat transfer gas supply path is the gas of at least 1 which exists in said 
processing interior of a room at the time of processing, and gas of the same kind, or is characterized by 
including the gas at least. 

[Claim 14] A processor given in either of claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, or 13 which is 
characterized by said heat transfer gas including 1 or two or more combination which are chosen from 
H2, CO, alcohols, and the group that consists of CnHm at least. 

[Claim 15] A processor given in either of claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, 13, or 14 which is 
characterized by said chuck means being an electrostatic chuck means. 

[Claim 16] A processor given in either of claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, 13, or 14 which is 
characterized by said chuck means being a mechanical chuck means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a processor. 
[0002] 

[Description of the Prior Art] The processor for performing predetermined processing to the processing 
side is used carrying out adsorption maintenance of the processed object with an electrostatic chuck 
means on an installation base, and controlling a processed object from before to predetermined 
temperature in the processing interior of a room, in a semi-conductor production process. For example, 
the etching system 1 00 as shown . in drawing 10 Adsorption maintenance of the processed objects W, 
such as a semi^-conductor wafer, is carried out through the electrostatic chuck 103 in the installation side 
of the installation base 102 installed in the processing room 101. Raw gas, for example, HF gas etc., 
from RF generator 105 on the installation base 102 which serves as a lower electrode with a sink on the 
processed object W from the up electrode 104 by which opposite arrangement was carried out for 
example, by impressing a 1 3,56MHz RF Raw gas is plasma-ized and predetermined etching is 
performed. 

[0003] And it is possible for the interior of the heat-source means which consists of heating means, such 
as cooling means, such as a cooling jacket 106, and a heater 107, to be carried out to the above- 
mentioned installation base 101, to cool to the temperature of a request of the processed object W, for 
example, -100 degrees C, by heat transfer, and to perform anisotropic etching of a high aspect ratio. 
Since the microscopic areole S is formed between the chuck side of the above-mentioned electrostatic 
chuck 103, and the wafer W rear face and the inside of the above-mentioned processing room 101 is 
held in the reduced pressure ambient atmosphere in that case as shown in drawing 1 1 , this areole S acts 
as a thermal break, and there is a possibility of checking the heat transfer path from the above-mentioned 
heat-source means to a processed object. So, recently, as shown in drawing 12 , heat transfer gas, such 
as helium, is supplied through the heat transfer gas supply path 109 which penetrates the above- 
mentioned installation base 101 and the above-mentioned electrostatic chuck 103, and is prolonged to 
the above-mentioned areole S from the opening group 108 distributed over the whole chuck side of the 
electrostatic chuck 103, and efficiency of heat transfer is raised. 
[0004] 

[Problem(s) to be Solved by the Invention] Drawing 10 - Fig. 12 however, in the conventional processor 
as shown In order to cool or heat a processed object even to predetermined temperature When it cannot 
depend on heat transfer from the installation base which carries out the interior of a cooling means, the 
heating means, etc. and an equipment configuration becomes complicated. Since reservation of the heat 
transfer path for cooling or heating a processed object to homogeneity is difficult and especially the 
thing for which the flesh-side planar pressure force of the heat transfer gas supplied between an 
electrostatic chuck and a processed object is controlled to homogeneity is difficult Dispersion arose in 
distribution whenever [ field internal temperature / of a processed object ] as a result, die homogeneity 
of an etching rate and/or an etching configuration could not be acquired, but it had become a problem. 
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[0005] The place which this invention is made in view of the trouble which the above conventional 
processors have, and is made into the purpose is a thing which distribution is equalized whenever [ field 
internal temperature / of a processed object ], therefore can raise the homogeneity within a field of an 
etching rate and/or an etching configuration and for which new and the improved processor are offered 
by raising the precision of the temperature control of a processed object. 

[0006] Even if purpose that this invention is still more nearly another is the case where powerful 
inflammable heat transfer gas is used, it is a thing equipped with the explosion-proof device in which the 
danger of ignition explosion can be avoided, for which new and the improved processor are offered. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it sets to the 
processing interior of a room of a reduced pressure ambient atmosphere according to claim 1 . The 
processor for performing predetermined processing to the processing side, carrying out adsorption 
maintenance of the processed object with a chuck means on an installation base, and controlling a 
processed object to predetermined temperature It is characterized by forming the temperature control 
means for heat transfer gas in the heat transfer gas supply path for supplying heat transfer gas to the 
minute space formed between a chuck means and a processed object, 

[0008] Moreover, the processor according to claim 2 is characterized by forming a heat-source means 
and a heat exchange means in the heat transfer gas supply path for supplying heat transfer gas to the 
minute space formed between a chuck means and a processed object. And this heat exchange means can 
consist of heat-source means per unit stroke of heat transfer gas like as a heating area expansion means 
to expand the heating area according to claim 3 to heat transfer gas. Furthermore, this heating area 
expansion means can be constituted as a filter means by which the impurity according to claim 4 
contained in heat transfer gas can be filtered like, 

[0009] Moreover, the processor according to claim 5 is characterized by preparing the buffer space 
which expanded the cross section fiirther into the above-mentioned heat transfer gas supply path. Thus, 
when buffer space is prepared, it is desirable to adopt the configuration according to claim 6 which 
inserts the above-mentioned heat exchange means between a chuck means and buffer space like. 
[0010] Moreover, a heating medium, for example, heat transfer grease etc., can also be made to be 
placed between the contact parts of said heat-source means and said heat transfer gas supply path like 
the publication to claim 7, 

[001 1] Furthermore, according to another viewpoint of this invention, the processor with which the 
above-mentioned heat transfer gas supply path is characterized by the thing [ consisting of two or more 
heat transfer gas supply networks in which temperature control is independently possible respectively ] 
according to claim 8 like is offered. And it sets to the chuck side of a chuck means like [ in this 
configuration ] the publication to claim 9. It is desirable to constitute so that the feed hopper group of 
the heat transfer gas supply network which belongs to a same system, respectively may be distributed 
the shape of an approximately concentric circle and in the shape of [ of the squares ] an intersection. Still 
like the publication to claim 10 As for other parts, about the chuck side corresponding to the concentric 
circle range containing the cage hula part and/qr cage hula of the processed object by which a chuck 
means is adsorbed, it is desirable that the feed hopper group of the heat transfer gas supply network 
belonging to another network is distributed. 

[0012] It is also possible to adopt the configuration according to claim 1 1 which supplies the gas of 
another kind to two or more heat transfer gas supply networks like, respectively further again. Like a 
publication to claim 12 in that case It is also possible to choose two or more gas which produces heat of 
reaction as gas of the another kind to be used at the time of mixing. Or it is also possible to use the gas 
of at least 1 which exists in the processing interior of a room at the time of processing, gas of the same 
kind, or the gas that contains the gasf at least as heat transfer gas according to claim 13 supplied by the 
heat transfer gas supply path like. Moreover, it is also possible to use gas including 1 or two or more 
combination which are chosen from H2, CO, alcohols, and the group that consists of CnHm according to 
claim 14 at least as heat transfer gas like. 

[0013] And this invention can be applied also to a mechanical chuck means [ like ] according to claim 
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16 also as opposed to an electrostatic chuck means [ like ] according to claim 15. 
[0014] 

[Function] Since the heat-source means is established into the heat transfer gas supply path for 
supplying heat transfer gas in a processor according to claim 1 to the minute space formed between an 
electrostatic chuck means and a processed object, it is possible to raise the efficiency of heat transfer 
from an installation base by supplying the heat transfer gas cooled by even desired temperature to the 
above-mentioned minute space, for example at the time of cooling. Since a direct processed object can 
be cooled or heated by heat transfer gas fijrther again, it also becomes possible to adopt the 
configuration which omits the heat source by which interior is carried out to an installation base, and an 
equipment cohfiguration can be simplified remarkably. 

[0015] since the heat exchanger means is further installed into the above-mentioned heat transfer gas 
supply path in the processor according to claim 2 — the heat transfer gas from a heat-source means — 
receiving — a desired heating value -- efficient things can become possible and the 

responsibility of temperature control can be raised. 

[0016] In a processor according to claim 3, the responsibility of temperature control can be easily raised 
as a means to expand the touch area of heat transfer gas, such as a bundle of a wire and the amount of 
porosity materieil, and a duct is inserted, for example all over a heat exhanger tube way, since a heating 
area expansion means to expand a heating area is used as the above-mentioned heat exchanger means. 
[0017] In a processor according to claim 4, since a filter means is used, while raising the responsibility 
of temperature control as the above-mentioned heating area expansion means, it also becomes possible 
to remove impurities, such as minute dust in heat transfer gas. 

[001 8] In a processor according to claim 5, since the buffer space which expanded the cross section is 
prepared into the above-mentioned heat transfer gas supply path, are recording into buffer space is 
attained in a predetermined pressure at the time of exchange of a processed object, and it becomes 
possible to supply the flesh-side planar pressure force of a request after exchanjge of a processed object 
with sufficient responsibility. 

[0019] In a processor according to claiim 6, since the heat exchange means is infixed between an 
electrostatic chuck means and buffer space, even if it is the case where inflammable gas is used as heat 
transfer gas, before a spark is inhaled from opening of an electrostatic chuck means, arrives at buffer 
space and produces explosion, it can fall below to flash temperature with the above-mentioned heat 
exchange means, and explosion of buffer space can be prevented beforehand. 

[0020] In a processor according to claim 7, since heating media, such as heat transfer grease, are made 
to be placed between the contact parts of the above-mentioned heat-source means and a heat transfer gas 
supply path, heating of heat transfer gas or the responsibility of cooling can be raised further. 
[0021] In a processor according to claim 8, since the above-mentioned heat transfer gas supply path is 
constituted from two or more heat transfer gas supply networks in which temperature control is 
independently possible respectively By the warmer temperature control of the heat transfer gas supplied 
to the above-mentioned minute space becoming possible, and supplying the heat transfer gas which has 
the temperature of homogeneity all over the rear face of a processed object Or by supplying the heat 
transfer gas of temperature which is different according to the heating value transmitted from an 
installation base, it becomes possible to promote equalization of distribution whenever [ field internal 
temperature / of a processed object ]. 

[0022] Since dispersion generally produces distribution in concentric circular whenever [ field internal 
temperature / of a processed object ], dispersion in distribution can be compensated by constituting like 
a processor according to claim 9 whenever [ field internal temperature / which is produced in concentric 
circular ]. . 

[0023] Moreover, although dispersion may arise in distribution whenever [ field internal temperature ] in 
the concentric circle range vvhich contains a cage hula part or a cage hula in this case although a notch 
may be prepared in a processed object as a cage hula for positioning, according to the processor 
according to claim 10, it can compensate also about the temperature unevenness produced by this cage 
hula. 
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[0024] Still like a processor according to claim 11, it becomes possible by supplying the gas of another 
kind to each heat transfer gas supply network to tune the cooling temperature of a processed object 
finely by supplying helium to the usual part and supplying an argon with big particle diameter by the 
range cooling more for example, at the time of cooling, 

[0025] Moreover, it becomes possible to cool or heat a processed object more positively by supplying 
tvvo or more gas which emits cold energy or warm temperature at the time of mixing to the rear face of a 
processed object like a processor according to claim 12. 

[0026] Moreover, also when heat transfer gas escapes from the above-mentioned minute space to the 
processing interior of a room by supplying raw gas and carrier gas which exist in the processing interior 
of a room at the time of processing, gas of the same kind, or the heat transfer gas which contains the gas 
at least like a processor according to claim 1 3, it is possible to process stably, without changing a 
processing ambient atmosphere. 

[0027] Even if it is the case where especially the gas containing inflammable gas, such as H2, CO, 
alcohols, and CnHm, according to claim 14 is used as heat transfer gas like, before according to this 
invention a spark is inhaled from opening of an electrostatic chuck means, arrives at buffer space and 
produces explosion, it can fall below to flash temperature wdth the above-mentioned heat exchange 
means, and explosion of buffer space can be prevented beforehand. 
[0028] 

[Example] The processor constituted based on this invention while referring to the accompanying 
drawing below will be explained to a detail about one example applied to the low-temperature etching 
system. 

[0029] The etching system 1 shown in drawing 1 has the processing container 2 fabricated the shape of a 
cylinder or a rectangle which consists of a conductive ingredient, for example, aluminum etc., and the 
approximately cylindrical installation base 4 for laying the processed object W, for example, a semi- 
conductor wafer, is held in the pars basilaris ossis occipitalis of this processing container 2 through the 
insulating materials 3, such as a ceramic. It is possible to constitute by attaching with a bolt etc. two or 
more members formed from aluminum etc., heat-source means, such as the cooling means 5 and the 
heating means 6, are installed inside that interior, and this installation base 4 is constituted so that the 
processing side of a processed object can be adjusted to desired temperature. 

[0030] This cooling means 5 consists of cooling jackets etc., and refrigerants, such as liquid nitrogen, 
can be introduced through the refrigerant installation tubing 7, and the introduced liquid nitrogen 
circulateis through the inside of this cooling jacket 5 to this cooling jacket 5, and produces cold energy 
according to nucleate boiling in it in the meantime. It is possible to cool to the temperature which the 
cold energy of -196-degree C liquid nitrogen carries out heat transfer from a cooling jacket 5 to the 
semi-conductor wafer W through the installation base 4, and asks for the processing side of the semi- 
conductor wafer W by this configuration. In addition, the nitrogen gas produced according to nucleate 
boiling of liquid nitrogen is discharged out of a container from the refrigerant exhaust pipe 8. 
[003 1] Furthermore in the installation base 4, the heating means 6, such as a heater for temperature 
control, are arranged. This heater 6 ifor temperature control With for example, the configiiration which 
inserted conductive resistance heating elements, such as a tungsten, to insulating sintered compacts, 
such as alumimium nitride This resistance heating element generates heat in response to desired power 
through a filter 10 from a power source 1 1 with the electric power supply lead 9, and it heats to the 
temperature which asks for the temperature of the processing side of the semi-conductor wafer W, and it 
is constituted so that it may be possible to perform temperature control. 

[0032] A top-face center section is disc-like [ which was made convex ], and the above-mentioned 
installation base 4 is established in this central top face as the chuck section for holding a processed 
object with the semi-conductor wafer W whose electrostatic chuck 12 is a processed object, a size of 
approximately the same diameter, and a desirable path [ a little ] smaller than the path of Wafer W. This 
electrostatic chuck 12 consists of electrostatic chuck sheets which pinched electric conduction film 12c, 
such as copper foil, between film of two sheets 12a which considers as the field which carries out 
installation maintenance of the wafer W, and consists of macromolecule insulating materials, such as 
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polyimide resin, and 12b, and that electric conduction film 12c is connected to the adjustable direct 
current voltage supply 15 by the electrical-potential-difference supply lead 13 through the filter 14 
which cuts a RF the middle, for example, a coil. Therefore, by impressing the high voltage to the electric 
conduction film 12c, it is constituted by the top face of top film 12a of the electrostatic chuck 12 so that 
adsorption maintenance of the wafer W can be carried out according to Coulomb force. In addition, 
although it considers as the chuck means which carries out adsorption maintenance of the processed 
object, and the electrostatic chuck 12 is mentioned as an example and explained in the exainple of 
illustration, this invention is not limited to this configuration. For example, it is understood also to a 
mechanical chuck means to hold a processed object mechanically by the clamp member of the shape of 
a circular ring in which rise-and-fali movement is free that this invention is what is naturally applied. 
[0033] And as shown in this electrostatic chuck sheet 12 at dravying 9 , the hole 16 and the heat transfer 
gas supply hole 17 for lifter pins which are not illustrated are drilled by concentric circular. As shown in 
these heat transfer gas supply holes 17 at drawing 1 and drawing 2 , the heat transfer gas supply line 18 
is connected, and a rate controller 20, the buffer tank 21, and a bulb 22 are minded from the source 19 of 
gas. Heat transfer gas, such as helium controlled by the temperature control unit 23 constituted based on 
this invention by predetermined temperature It is possible to supply the minute space formed between 
the rear face of the processed object W and the chuck side of the electrostatic chuck 12, and to raise the 
efficiency of heat transfer to the processed object W from the above-mentioned installation base 4. 
[0034] The above-mentioned temperature control unit 23 consists of a heat-source means 24 shown in 
drawing 3 , and a heat exchange means 25 shown in drawing 4 - drawing 6 . The heat-source means 24 
can cool heat transfer gas even to desired temperature by being installed in the periphery of the heat 
transfer gas supply line 1 8, adjusting to the temperature of a request of the heat transfer gas which 
circulates the inside of a duct with heat transfer, twisting a cooling jacket 26 and circulating a 
refrigerant, for example, liquid nitrogen etc., in a cooling jacket, as shovsoi in drawing 3 in cooling a 
processed object, for example, processing. And the medium 27 excellent in efficiency of heat transfer, 
for example, heat transfer grease etc., is applied to the contact section of the above-mentioned cooling 
jacket 26 and the above-mentioned heat transfer gas supply line 1 8, and it is constituted so that transfer 
of cold energy may be promoted. In addition, although the example shown in drawing 3 showed the 
configuration which cools heat transfer gas, in heating and processing a processed object, in order to 
heat heat transfer gas, it is also possible to adopt the configuration which is made to circulate through a 
heat carrier in the above-mentioned cooling jacket 26, or twists heating means, such as a heater, around 
the heat transfer gas supply line 18 as an alternative of the above-mentioned cooling jacket 26. 
[0035] The heat exchange means 25 of the above-mentioned temperature control unit 23 is coiistituted 
by inserting in the interior of the above-mentioned heat transfer gas supply line 18 what bundled the 
wire 28, or installing [ / inserting foam 29 ] two or more baffle plates 30a and 30b, as are shown in 
drawing 5 and it is shown in drawing 6 , as shown in dravying 4 , Thus, in case heat transfer gas passes 
the above-mentioned heat transfer gas supply line 1 8 by constituting, it becomes possible to contact the 
above-mentioned heat exchange means 25 in a large area, and it becomes possible to raise the 
responsibility of temperature control. 

[0036] In the example shown in drawing 2 , although the buffer tank 21 is infixed in the above- 
mentioned heat transfer gas supply line 18 This buffer tank 21 is for adjusting the supply pressure of 
heat transfer gas. At the time of exchange of the processed object W While stopping the blowdpwn of 
the heat transfer gas firom the above-mentioned electrostatic chuck 12 by stopping the above-mentioned 
bulb 22 It becomes possible by charging heat transfer gas in the buffer tank 21 , predetermined flesh-side 
planar pressure force, for example, lOTorr(s), to secure the predetermined flesh-side planar pressure 
force immediately by opening the above-mentioned bulb 22 after exchange of the processed object W. 
Thus, the buffer tank 21 is important when securing the responsibility of the flesh-side planar pressure 
force control of heat transfer gas, but when inflammable gas is used as heat transfer gas, there is a 
possibility of igniting by the plasma generated to the processing interior of a room, and causing 
explosion. Then, since heat transfer gas is lowered to below flash temperature by the above-mentioned 
heat exchange means 25 of the above-mentioned temperature control unit 23 even if it is the case where 
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it should ignite to inflammable gas by infixing the above-mentioned temperature control unit 23 
between the above-mentioned electrostatic chuck 12 and the above-mentioned buffer tank 21, as shown 
in drawing 2 , it becomes possible to avoid the worst situation of explosion of the above-mentioned 
buffer tank 2 L 

[0037] In addition, it is possible to use the raw gas other than inert gas, such as helium and an argon, 
such as CHF3 gas or CHF3+C0 gas, and CHF3+H2 gas, gas of the same kind or ravv gas, and the gas 
containing gas of the same kind as heat transfer gas supplied to the rear face of the processed object W 
by the above-mentioned heat transfer gas supply line 18. Thus, even if it is the case where heat transfer 
gas is revealed to the processing interior of a room by using the gas containing raw gas, gas of the same 
kind or raw gas, and gas of the same kind as heat transfer gas, it can process stably, without changing 
the processing ambient atmosphere of the processing interior of a room, moreover, ** — as mentioned 
above, since the above-mentioned heat exchange means 25 is infixed between the above-mentioned 
electrostatic chuck 12 and the above-mentioned buffer tank 21 according to this invention, even if it is 
the case where inflammable gas like CO gas is used, it is possible to prevent beforehand the situation 
around which fire turns to the above-mentioned buffer tank 21, 

[0038] It returns to drawing 1 again, and if the explanation about the configuration of the etching system 
1 constituted based on this invention is continued, around the above-mentioned installation base 4, the 
annular focal ring 3 1 is arranged so that the periphery of the wafer W on the electrostatic chuck 12 may 
be surrounded. This focal ring 31 consists of an insulating or conductive ingredient which does not draw 
reactant ion near, and it acts so that incidence of the reactant ion may be effectively carried out to the 
inside semi-conductor wafer W. 

[0039] And the electric supply rod 32 which consists of a conductor fabricated in midair has cormected 
with the above-mentioned installation base 4, RF generator 34 is further connected to this electric supply 
rod 32 through the blocking capacitor 33, and it is possible to impress 13.56MHz high-frequency power 
to the above-mentioned installation base 4 through the above-mentioned electric supply rod 32 at the 
time of a process. It is possible for the above-mentioned installation base 4 to act as a lower electrode by 
this configuration, to produce glow discharge between the up electrodes 35 prepared so that the 
processed object W might be countered, to plasma-ize the raw gas introduced in the processing 
container, and to perform etching processing to a processed object in the plasma style. 
[0040] From this, the installation side upper part of the above-mentioned installation base 4 is made to 
estrange the above-mentioned up electrode 35 about about 10-20mm, and it is arranged in it. It is 
possible for, a section electrode to be formed in midair, and for the raw gas supply pipe 36 to be 
connected to that centrum besides, and to introduce etching gas, such as predetermined raw gas 4, for 
example, CF etc., through a rate controller (MFC) 38 from the source 37 of raw gas. Furthermore, in the 
middle of the centrum, the baffle plate 39 with which many stomata for promoting hompgeneity 
diffusion of raw gas were drilled is arranged, and the raw gas induction 41 which consists of a plate 
member in which many stomata 40 were drilled as a raw gas exhaust nozzle xmder this.baffle plate 39 is 
installed. . 

[0041] The exhaust port 42 which is open for free passage in the exhaust air systenri which furthermore 
consists of a vacuum pump etc. under the above-mentioned propessing container 2 is established, and it 
is possible to carry out evacuation of the processing interior of a room to a predetermined pressure for 
example, at 0.5Torr(s). Moreover, the baffle plate 43 with which two or more baffle holes were drilled 
between the above-mentioned installation base 4 and the wall of the above-mentioned processing 
container 2 is arranged so that the above-mentioned installation base 4 may be surrounded. This baffle 
plate 43 is for also being called a protect ring or an exhaust air ring, prieparing the flow of an exhaust 
stream, and exhausting raw gas etc. from the inside of the processing container 2 to homogeneity. 
[0042] Moreover, the processed object carrying- in outlet 44 is established in the flank of the above- 
mentioned processing container 2, and it is open for free passage to the load lock chamber 46 through 
the gate valve 45 which carries out automatic closing motion with the drive which this carrying-in 
appearance outlet 44 does not illustrate. And in this load lock chamber 46, the conveyance device 48 
equipped with the handling arm 47 which can be inserted [ wafer / W / which is a processed object / 
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one / semi-conductor ] at a time in the processing container 2 is installed. The plasma etching system 
applied to this example as mentioned above is constituted. 

[0043] Next, actuation of the plasma etching system concerning this example is explained briefly. The 
processed object W is carried in in the above-mentioned processing room 2 through the above- 
mentioned gate valve 45 by the above-mentioned handling arm 47 from the above-mentioned load lock 
chamber 46, it is laid in the chuck side of the above-mentioned electrostatic chuck 12 on the above- 
mentioned installation base 4, the high voltage is impressed to conductive layer 12c of the above- 
mentioned electrostatic chuck 12 from the above-mentioned direct-current high voltage power supply 
15, and adsorption maintenance of the processed object W is carried out by Coulomb force in a chuck 
side. Then, it is possible for the heat transfer path of the cold energy from the above-mentioned cooling 
jacket 5 by which interior was carried out to the above-mentioned installation base 4 to be secured, arid 
to cool quickly even to the temperature of a request of a processed object by supplying the minute space 
formed between the processed object W and the above-mentioned electrostatic chuck 12, cooling heat 
transfer gas, such as helium, from the source 19 of gas to predetermined temperature with the above- 
mentioned temperature control unit 23. 

[0044] Then, by introducing predetermined raw gas through the above-mentioned up electrode 35 in the 
above-mentioned processing room 2 from the above-mentioned source 37 of raw gas, and impressing a 
13.56MHz RF to the above-mentioned lower electrode 4 from RF generator 34, raw gas is plasma-ized 
and it etches to the processing side of the processed object W. After predetermined etching is completed, 
while suspending supply of raw gas and purging the processing interior of a room, supply of the heat 
transfer gas to the rear face of a processed object is also suspended, the above-mentioned electrostatic 
chuck 12 is cut, a processed object [ finishing / processing ] is taken out from the inside of the above- 
mentioned processing room 2 to the above-mentioned load lock chamber 46 by the above-mentioned 
handling arm 48, and a series of processings are ended. 

[0045] As mentioned above, since the heat transfer gas by which temperature control was carried out the 
optimal is supplied to the minute space formed between the rear face of the processed object W, and the 
chuck side of the above-mentioned electrostatic chuck 12 according to this invention, it becomes 
possible from the above-mentioned installation base 4 to form the efficient heat transfer path of resulting 
in the processed object W, and it becomes possible to control the processed object W with responsibility 
sufficient to predetermined temperature. 

[0046] Still more nearly another example of the heat transfer gas supply path constituted based on this 
invention is shown in drawing 7 . In this example, a heat transfer gas supply path has gias supply hole 
17a in two peripheries, i.e., an electrostatic chuck, 12, and minds rate-controller 20a, buffer tank 21a, 
bulb 22a, and temperature control unit 23 a from source of gas 19a. The 1st heat transfer gas supply 
network for supplying heat transfer gas to the periphery of the electrostatic chuck 12 by heat transfer gas 
supply duct 18a, Have gas supply hole 17b in the center section of the electrostatic chuck 12, and rate- 
controller 20b, buffer tank 21b, bulb 22b, and temperature control unit 23b are minded from source of 
gas 19b. It consists of the 2nd heat transfer gas supply network for supplying heat transfer gas to the 
center section of the electrostatic chuck 12 by heat transfer gas supply duct 1 8b, In addition, detailed 
explanation is given by quoting the figure being the same as that of the example shown in drawing 2 
about the function of the member which constitutes each network, and same about the member which 
has the same function as a reference number to-omit. 

[0047] As for 1st gas supply hole 17a and 2nd gas supply hole 17b which carry out opening to the chuck 
side of the above-mentioned electrostatic chuck 12, being distributed concentric circular is desirable. 
That is, generally, since uneyeimess produces distribution in concentric circular whenever [ field internal 
temperature / of a processed object ], it becomes possible from the above-mentioned installation base 4 
to attain equalization of the heat transfer to the processed object W by distributing 1 st gas supply hole 
17a and 2nd gas supply hole 17b over concentric circular as mentioned above, and adjusting the supply 
temperature of the heat transfer gas supplied from each gas supply hole 1 7a and 1 7b according to an 
individual. Moreover, as shown in drav^^ng 9 , it alsQ becomes possible to simplify an equipment 
configuration further by using 2nd gas supply hole 17b which carries out opening, and the opening 16 
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for lifter pins also [ center section ]. Although the notch 50 called a cage hula for positioning is generally 
formed in the processed object W further again, about this cage hula part, it is [ whenever / field internal 
temperature / of the processed object W ] desirable [ distribution ] to carry out temperature control 
separately using another gas supply network in order to receive big effect in this cage hula part. It 
becomes possible by connecting the heat transfer gas supply system of another network, and performing 
temperature control separately about the concentric circle range containing a cage hula, there, as shown 
in drawing 8 to equalize distribution further whenever [ field internal temperature / of the processed 
object W]. 

[0048] In addition, in the example shown in drawing 7 , although two structures are adopted as a heat 
transfer gas supply network, it is possible for this invention not to be limited to this example, but to 
arrange the heat transfer gas supply network of the number of arbitration. Moreover, if it is also possible 
to adopt the configuration which uses gas of the same kind as heat transfer gas supplied to each network, 
and controls the temperature of the heat transfer gas of each network according to an individual 
Moreover, it is also possible to adopt the configuration which uses the gas of another kind as heat 
transfer gas of each network, for example, supplies gaseous helium about the usual heat transfer path, 
and supplies the argon gas with big particle diameter about a heat transfer path to carry out temperature 
control more positively. It is also possible to adopt the configuration which supplies nitrogen-monoxide 
gas from the gas of the another kind which produces heat of reaction by mixing, for example, the 1st 
network, further again, supply gas, and the 2nd network to oxygen is made to react with the rear face of 
a processed object, forms nitrogen-dioxide gas, and heats a processed object positively with the heat of 
reaction. Or it is also possible to supply the gas of the another kind which produces negative heat of 
reaction, and to adopt the configuration which cools a processed object positively with the heat of 
reaction. 

[0049] The case where the heat- source means constituted from a cooling jacket, a heater, etc. by the 
installation base in the above-mentioned example is installed inside is mentioned as an example, and 
although the configuration which increases the efficiency of the heat transfer path from the above- 
mentioned installation base to [ with the heat transfer gas by which temperature control was carried out ] 
a processed object was explainied, this invention is not limited to this example further again. Since it is 
possible to cool a processed object directly by the heat transfer gas supplied to the rear face of a 
processed object according to this invention configuration, it is also possible to adopt the configuration 
which omits the heat-source means installed inside the above-mentioned installation base, and performs 
temperature control of a processed object only by the heat transfer gas by which temperature control was 
carried out. in that case, ** — it is desirable to perform temperature control of a processed object using 
two or more gas with the heat of reaction produced in the reaction time at the time of gas mixture as 
mentioned above. 

[0050] Although the suitable example of this invention was explaiiied by mentioning a plasma etching 
system as an example above, this invention is not limited to this configuration. This invention can be 
applied to the various equipments which process by introducing raw gas into the processing interior of a 
room in addition to this, for example, a CVD system, a sputtering system, an ashing device, etc. 
[0051] . r 

[Effect of the Invention] Since the temperature of the heat transfer gas supplied to the minute space 
formed between a processed object and an electrostatic chuck is positively controlled according to this 
invention as explained above, it becomes it is more efficiently controllable in the temperature of a 
processed object, and possible to attain equalization of distribution whenever [ field internal 
temperature ]. 

[0052] That is, since the temperature of the heat transfer gas supplied to the rear face of a processed 
object is controlled positively according to claim 1, it is possible to raise the efficiency of heat transfer 
from an installation base. Moreover, since a direct processed object can be cooled or heated by heat, 
transfer gas, it also becomes possible to adopt the configuration which omits the heat source by which 
interior is carried out to an installation base, and an equipment configuration can be simplified 
remarkably. 
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[0053] the heating value of a request [ with the heat exchanger means which was installed into the 
above-mentioned heat transfer gas supply path according to claim 2 ] in the heat transfer gas from a 
heat-source means — efficient ****** - things can become possible and the responsibility of 
temperature control can be raised. In that case, if a heating area expansion means according to claim 3 to 
expand a heating area as the above-mentioned heat exchanger means like is used, if a filter means is 
used as the above-mentioned heating area expansion means, while raising the responsibility of 
temperature control like, a thing [ removing impurities, such as minute dust in heat transfer gas, ] 
according to claim 4 will also become possible that an equipment configuration can be simplified 
[0054] Moreover, the responsibility of the flesh-side planar pressure force at the time of exchange of a 
processed object is [ like ] improvable by [ according to claim 5 ] preparing buffer space into the above- 
mentioned heat transfer gas supply path. Since the temperature of gas falls below in flash temperature . 
before a spark arrives at buffer space and produces explosion in that case, even if it is the case where 
inflammable gas is used as heat transfer gas like by [ according to claim 6 ] infixing a heat exchange 
means between an electrostatic chuck means and buffer space, explosion of buffer space can be 
prevented. 

[0055] Moreover, heating of heat transfer gas or the responsibility of coohng can be further, raised like 
by [ according to claim 7 ] making heating media, such as' heat transfer grease, placed between the 
contact parts of a heat-source means and a heat transfer gas supply path. 

[0056] Moreover, like, by [ according to claim 8 ] constituting the above-mentioned heat transfer gas 
supply path from two or more heat transfer gas supply networks in which temperature control is 
independently possible respectively, the warmer temperature control of the heat transfer gas supplied to 
the above-mentioned minute space becomes possible, and it becomes possible to promote equalization 
of distribution whenever [ field internal temperature / of a processed object ]. According to claim 9, in 
that case, dispersion in distribution can be compensated whenever [ field internal temperature / which is 
produced in especially concentric circular ]. Moreover, according to claim 10, dispersion in distribution 
can be compensated whenever [ resulting from the cage hula of a processed object / field internal 
temperature ]. 

[0057] Furthermore, it becomes possible like to tune the cooling temperature of a processed object finely 
by [ according to claim 1 1 ] supplying the gas of another kind to each heat transfer gas supply network. 
It becomes possible to cool or heat a processed object more positively by supplying two or more gas 
according to claim 1 2 which emits cold energy or warm temperature at die time of mixing to the rear 
face of a processed object like in that case. 

[0058] Moreover, also when heat transfer gas escapes from minute space to the processing interior of a 
room like a processor according to claim 1 3 by using raw gas and gas of the same kind as heat transfer 
gas, it is possible to process stably, without changing a processing ambient atmosphere. 
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mm.mz\tB.m^mz»nfzm^. tztx\t&m^^)- 
7.2 7ts.Etim^^ri. }^m<D^m^^mt^^o\zm 
^^nso fx.^. m2\z7^rmMmx\t.. 
n-r^m^^^i^t^t^^ ^^mv^^tmhximt^m 
^\z\t. ^mi^Ts^tmt^tcmz. ±i2?&aix^^y 

^yV2e^(DVmt\^X\l-^U^(Dllim^Wt^B.mii 

7.mm'^i^\zm^m^m^^^mt^z,Lh^mx 

[0 0 3 5] ±tHMiW^n>y h 2 2<Dmt^^Wt2 5 

\t. mA\z^^^o\z. ±tBeift;tfx«fej(&ifi scDrt^as 
\z»^2%^^^fzh<r>^nxhit^. %^^^\m^\z 

6f;:^-rck^{c, «ISc07t>y7;i/tR3 Oa, 30b^iS 

m^^^h\z^y)m^^n^. z,(D^^\zm^'t^^t, 
mz. ]i:^^^mnx±,^msm^^2s\z^m^^^ti)^ 

[0 0 3 6] m2\z^r^mm\z^^^x\t. imb^^.i^ 
^\z\tnyy7^>^2 iti^^m^nx^^^ 
fi\ z.<Dnvy7^>^2iu&Kii'»x<Dm^m}^m 
i^'t^tc^o:)%<DXh^. ^^mw^(D^^^\zn. ± 
un)v^2 2^m±^^z.t\z^x>. ±fa»m5^i'^y^ 

1 27&>^oeJ»:yX(^*#UU*^?iI:-r^t^:'feJC. A 
ty >'t:$'>^2 l[^('^^:^x^0r^cD^Mffi:^. 
A«l OTo r rT?^-\'->>L/T43<;^i:lCj;D. ttJBl 
a*W(3!)?Jlft«JC, ±8EAVl/:/2 2SMiS:'rSili:lrcfc 

z.(D^o\znyy7^>^2i\t. ^mi5y.(owm 

^eiT. 02JC^'r<^^(-> ±ffiMHW:iri^y h2 3 
±faiS^«5^^V/^l 2i:±fBA-/:7T^>^2 li: 

* o T i:|EfiP:xr: ^y h 2 3 0 Jiia^3?Sl 

^0"X?. ±f2A*^y7Ti$^>^ 2 lcr)»5!i:(/^3»SC0^ 

[0 0 3 7] u^jL^mii57.^i^i%\z^y)m.9m 
mf<Dmmzm^^^&^.i^7.tLx\^. a.u'^a^t 

« C H F 8 + C O :^X'^ C H F s + H2 X;^ if c^Saa:^ 
X<i:|«iaco:yx, *fc}^®a:^xa:|W|a(7):^X^-&t;:^ 
Ts^^m-t^z.Lij^nmx^^o :L<D^':>\z9mi^7.t, 



—659— 



9 

[0 0 3 8] SU^^UcMoT, *«WrcS-::Jt.^T«^!E 

[C AW it t i6 ^ ^ f^ffl t" ^ t) CD T 35» ^ . 

[0 0 3 9] ^LT±fE«g-&4[C[l. «^^(C^?^3n 
fc«^^D/ci:^jii&«»3 2/J/tJgJ|^bT:feO, ^^\Z. Z. 
<7)«&«»3 2fcli:/n-;+>i:^n>x>iJ-3 3^^bT 

tA.\tl^, 5 6MHz0ig^JS«:^^±S2*&m#3 2 
S«l31^^W{C^^roj'r^c};5(C^tte»nfc±SI5«a3 Si: 

[0 0 4 0] ±ga±a5««3 ±tB«B'&4<Z)«« 

ffih^tr. rnJ;DJi«^l 0-2 OmmSSBIK^itTE 

^mzmLiJT.^i^m^^timm'^n. mmuTsm^^ 
^y)WL9immm (mfo z^iri^xm-^o^m'^ 

[0 0 4 1] '^ihi,Z±mmm^^2(DT:fy\Z\tM^^> 

:ffs.iif)^i^f3i^smmzmmrm^t:i4 2f}m\f^ti 
T^BD, mmmf^^m^<Dj£tf\z. ftt^\io. 5 to 

r r [cS^^^-r^::i:/OMSgTfe^. ^fc±IB«B-& 
4 i:±iaj!l31^Sg2<©f^Sa:0^tCj*«ftOA'y7;l'?L 
75i^Si»^nfeA!y:7;HR4 3;^t, _h|B«B'&4^&HtPJ: 
^{cEfi^nrv^^o c:(7)A'yy;i/tR4 3fi. r/n^^ 

\zm%'^^ft^(^^<^x^^o 
[0 0 4 2] ^r:i±mmm^^2iDmmz\mmMi^m 

^^mmmm^z^ 0 mmmr^y- h/vi:/4 5 ^ift-h 



(6) «PM¥7-321184 

10 

H n ^ ^ 4 6 M^LSflcT ^ ^ X A W ^ 

-ftT-^iiLs^^g 2 f^tcffija-r-s ^1 (h^^pjti;^A> H u 

>^7-A4 7^£<iAfcJ8Mttl«l4 8;^>t|gB^nT(<^ 

[0 0 4 3] 'A\z^mmm\z^^f)^^:fyX'^xy^>^ 
mm(DmmzrD\,>Tmm\zmm^^o mmm^mt. ± 

IBn-Hn:y^^4 6 J:D±fEA>HU>^T-A4 7 
t-<tt)±iBy-hA;i/>^4 5^:fM.'T±IB«Ilil^2f^tC 
lRA$n. ±ia«fi-&4±<;)±SB»«5^V^y^ 1 2 0)9- 

^y^mizmm-^ti. ±$^m^^Bnmi s^r}Mnj£ 
^t±Ei!»«^^ y^i2 (Dmna 1 2 c iz^iM^n. ^ 

-a>i]\z^r)i^9mWWi(>^^yy^m\z^^U^'^n 
±Eaffla- y h 2 3 tcJ: Dm:£<Dfi«t::?&aiL;^*^ 

20 m^^n. ^^m^^^m.Q^wmz'^x^^M\z^nt^ 

[0 0 4 4] ^LWm137M3l ^'Off\'&(ry^ 

M.ii7s^^u%M^2n\z^^iMmm.3 

AU K«««aB3 4J:0, 3. 5 6MHz 

(7)ii5^ig^±IETIKSffi4JcWJ!jn'r^2:^{cJ:D, ffla 
:it/A&y^X^^bL> «i!iS^WCDjSl31Mtt*rbTX>> 
m*OX^y^>5^:^ti»7bfea, ffiS:^ 

mm^o^m\z%^^&^ii7.om^%w±,\^> ±12 

tEMa^ 2 6±IEA> H U ^^T-A 4 8 tZJ; D ± 
IBD- H P iJ^^ 4 6 tCJKffl bT-jiOfflaS:»T-r 

[0 0 4 5] ^±COcfc^iC, *^0^JCi:n«, fficffiSf*: 
f»^A*«»&'t--5C0T, ±ia«B^43?;^e>«Mii#:WlI 

[0 0 4 6] 13 7 tzt^> if^mzm^^-^xm^^ntz.^ 

mkii7s^imm'^2%m. ^wo^. 
^%^^^y^ 1 2(Dmm\zii7.^w^ \ 7 a^^rL> 

;yAiSl 9 a^DaS**I«8g2 0 a. A^y7r:^>^2 

1 a. A*;l':/2 2 a. MH^iX-; h 2 3 a*:frbT. S 

8 at::<i:D{a^:^X^#m^A'>y^l 

2 Q:>mm\zmk^^tzt>(r^^ i cDe«i:^x«*&^*S 
i:, v^\2 (O^^mzliTs^t^^ 1 7 b &W 

50 :»XJil 9bcfcDj««MI9S2 0b, A'>y7r^^> 
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[0 0 4 7] ±tE#«5^^'y^ 1 2(D=^\^:;^m\mn jK^tc^C^SJSjRtCcI; 0«jffl3a^|coiaaFffl«$ff 5 CI 

"r^^lco;^;^«i|i&?Ll 7 a.i:^2C0:^x««&?Ll 7 b chiOWiLV^o 

^«^^tL>pg«tc5}^*f ^2:i:jO«»*UV^o f )5:)b^> - [0 0 5 0] K±*5!M<^»ai3ft*lfi«aj{::':3V^T:/^X 

COT, ±ffi©^'5lC^l(7);^X«#&?Ll 7 ai||2CD;^ 3&>;?5>S«^tC®^^n>^t.>o SQiS 

Xtt*&?ll7a. 1 7b;0^e«jf&$n^eia;?fXOft*& ^fCVDSM, X/Vy^gg. 7y v^i^Sfii^SICfo 

M31^*:W'\COe*ft(Ol^->fb^0'5^:a:;Omffi^J^^o * [0 0 5 1] 

?Li 7 b(hu:7^h!>fflcoMa 1 6 t&^ffif^^dbtz ^%w^hi^nr^^v^h<Dmzmm.^n^m^'^mz 
^yymMmmi^^\zw^\\:^^z.h^nmi:iU^. $ ^ tti^$n^ei^;^xcDMSsra«wic^M-r'ScoT, ^ 

w(Dmp^um^mtz.(D:t^jyyM^\zi<^f3iS^m^^ [o o 5 2] ^ut>t>. m^mi\z^n\i. ^mmi^o 

\ir^tt^. c:(^:tu:7^a8^{cr)^^T«, s»jo:^fx#^*& mm\zmm^n^&m:»x(Dummmm\zmm^ti^ 

^m^m^rwm\zms^mm^^^tf)m^L\^\ <^x. mm-^'f)^^(Dmi»M^^M^^^ ti)^^mx^ 

a. rct^\ms\z7jK^^^\z. :tvyy^^t^m^i-\^ ^« ^rz&m:»7.\z^Kimisti^mMiii^i!^M^rcmm 

^^^^ 6 tci^->fk-r-s :i ti!)^^mty3i^o <Kmtx^^. 
[0 0 4 8] u^mi \z^mmm\z:iBv^x\t. 30 [o 0 5 3] m^m2\z^tiiit. jtiBt^m^Tsmmm^ 

7.^m^mtLx 2mm(Dmm^mmi^x^^^^^. ^\zmm^nrcmi^mm^mz^r}^ ^m^m^^^^^. 

m\tm^^mmm\zm^^nr. ft«<D»coeift:^x« :ffy.\zmm(Dmm^mm^^x^::tf)^'^mtfsi^. m 

^n^^m:^7.tvxmm(DU7.^^mL. ^j^m<D& myR^siztmo^oiz. ±mm^m^^mtbx. e 

m:ffys<Dum^mw\\zmmr^mj$.^i^mr^^th-^ ^wm^m±'t^&mmmm:k^m^m\^^tijft. mmm 

mx^njft. ^rc^^m(D&m:»7.tLxwm(o^:^^ ^^fsmt'^mx^D. ^rzm^m4\z^m<o^v\z 

rz:tx\mi^(D&mmmz^\,^x\t^^j^i,:f} ^m&^mmiK^^wttvxy^ov^^wt^mmt 

^r^mmmz&mmmvrc^^&mmmzz) n«> u^mm(D};Si^^^\^±^^^tt%\z. 

^'^x\m^m(D:k^:f3i7Jvz^>ijx^m^(^r^m^^m y.^o^wm^ta^o^mm^f^^'r^cth'^mtu 

f^^±i;^sijaco:yx> fci:^«mio?^j^;o>e>-K{[: [0 0 5 4] ^rzm^m5\zi^m.o:>^^\z. ±12^^;^; 

m2<D^mi^^^mm^^ys^^mv 7.mf^m^^\z/^yyr^m^wtn^:it\z^D. 

^(DKft^mz^K)mmmi^^mmmzmWir^m^ \z. m^me{zt^m(D^^\z. mm^^^y^^mt/^y 

^mm^^cth-^mx^^. ^^^>\tM(DRjt^^.^± yr^mt(Dm\zf^^m^m^ift'm'r^::t\z^D. & 

i;ssmcD:yx*«ji&bT. ^coRfc^miz^^Wimmi^ mfsy.tLx'^mn'^ys^mmi^^m'^xh-DXh. tK 

^mmmz-^m-^m^^umr^ z. 1 1) pji^t*^, m^n v y y^mznm b»5§^^ i; ^ wjc com 

[0 0 4 9] ^^\zip.t:L>cM.%m^\z^\^x\t. «M# m'^^\0<Mmx^\zir^yif^^(j:>x. n^yr-^^om 
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^ \zn^^ z. t-f}^^^^. (D^mmizmt^iK^mmmr^^c 

[0 0 5 6] ^fcm^msjizmmo^oiz. ^n^tm rae] m2(D&miS:^^iii^m^(Dm^mzt-y hco$ 

mz&!itmm'^mf3im»i(D&im:^7s9^t^mm^ o ±Ee ^ \zwioymmm\zmr^it:Kmmm^$>^. 

m'^y^^^^^m^^m^r^^t\z^r)^ ±tmA^^m\z mi] mi(D^yX'^xy^>^m»izmmmu& 

r) . mmmf$^0m\^WLm»^<Di^-it^im^^ z. tfi^ 

"^mtfsi^o ^(Dmiz. m:^m9izxn\i. mzm^t^p^ ms] :^mm(D~'mmm(Dmm^mmimmmmm 

mz^c^m[^mii>^(D\t6^^^m»r^z.tf}^'v lo ^ntzM^^^'^y^m^o^w-mw^^^. 

[0 0 5 7] ^e.ic»*«i uca2«coi:'5fc. -en^ 

n<o&miS:^m^^m\z^m<D:^:^^^mr^zt\z^ mi n «Ms#:o«ffi<h#m^^*;/^j7co^v^:/^ffl 

^cDSsic, Mf^Jti 2\zmm(D^^\z. rz.t^\im 

n^<Dmm\z^i^f^^t.\z^y). ^^mmmzwifm 

W'^}^nip.tditMm'^z,t.i)^'^mt.u^. 20 m^<^wm\ 



[0 0 5 8] ^fcSI^JBl 3{rSa«CQffi3ffiSjao<t5 


1 




\z. %Mi^7.hmmo%7s^BShi^7.h\.xm^^^z 


2 




h\z^'o. m^'^'^^^mmn\z&m7stm\itzM 


4 




^tcfe. m^^m%^^x^\z^*SLmzmi^n':>z.ii 


1 2 






1 7 






1 8 




m 1 ] immz^-:5\^xm^'^ntzMMWt^':f'7X 


1 9 






2 0 






2 1 




[0 2] 01©y^XVXy^>^^KWC3iffl^li?^e ^ 


2 2 






2 3 






24 




[0 3] 0 2ODfe|»;^;^«*&«iK{c^S5n§fiiS:ix 


2 5 






W 




[04] 02®e3»:yx#^»&iSK(?5SR3g*l:3-x>y h<D- 
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[04] 
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